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(57)Abstract: 

PURPOSE: To increase recording density and to reduce 
cross talk between tracks by recording information in a 
first track and a second track with different modulation 
systems respectively. 

CONSTITUTION: For example, a PE(Phase-Encoding) 
modulation being one of digital modulation systems is 
applied as a first modulation system, a RLL(Run~ 
Length-Limited) modulation being one of digital 
modulation systems is applied as a second modulation 
system. Thereby, ID1, ID2 of sectors 13, 17 are arranged 
in the direction of a radius, though cross talk of -15 dB 
approximately is generated in an ID section, since 
demodulation systems of the ID1 and ID2 signal 
reproducing circuits are different, the circuit is not 
affected by cross talk, respective ID signals can be 
normally reproduced. 
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y/M£©^2 CD Yyytbfrbte&^BMZ^L^ WIS 
Sg 1 33 X Xfm 2 © h y y ? \ztt L Xffi $8#E»S£ * ft 
Sftx-f X^T'fooT, MIES! 1© h7y?B^^ 
Ww#rit$*u HftE!IS2©h7y^H:, P 9 ? JiufES& 
lco hy ^©fiflfCy^KW^j&^ft, flME»l*5.fc 

y/M£<D^2co hy 5^£a»e>#£iE®ffi£rWU SulE 
*l*iJ:tWB2©h?5/* fc*f L-Ctff&dSfE&ff £ $ ft 

tfti 2 <D h y •;/ * li, tt$R© 9 <it7K W^ffiT 

[ft** 3] ^7/^Ofl»h7^i^ 
9^®K2©h9y^i*»e>*6BB»BSr*U «rB 
nits£.tffi2<Dh9y9\C-& LT*#*S|Eftff ft 

Zftr-lXtX-hiX. mFfE^lW h7^^li^ ^ 

lcohyy^cDfW(cy:/KWc7FM£ft, SfJSEgg 1 *5 J: 
tfffS2CD hy s/^ti, T Kl^tif&SrfESLfcT 
If f-Srll— wSil*"sCT*IE® U HfilEfl 1 CD h y y 2 CD 
TKw^ff^ 5 , MfE^2<D Yyy2<D7 Ki^fir^-t 

[11**4] ^^^rofi©!-?'^^^ 

mi#£Vm2<Dbyy? ictiLXffi «tfE«S4$n 
5*9* -f **-C*oT, iWfEMl© h 75/^ 14*01'— y* 
flticffi^Sft, HfJlSB2W h?s'^«, P9 3-5ffiFfESg 
lcDhy^Wfflicy^K^fcffi^ft, We*l*JJ: 
X*%2<T>Yyyt\lL, "m.Yyy9*m>WZ>TY\s-* 

Sf§2<D by S^OP^-fS YJytroyT KU*flMW*¥ 

9/Ht©*2©h9y^i:*»e>/«i:*e»iB«r#U, flftG 
Jg 1 *J «fctf* 2 <D h ? y ? K»LTflW!WE»?l£3*V 

m?M2<» hyytn, mv&ommm 

1(0 Yyy?<nmcy>vmz.Mi&£ft. mllS^ifcJ; 
Xf%2<DYyy9\*. T Y'^^\nW.Xhi>T KU^flf-Sj 
*C»U mU%\<nYyy^<DT itufe 
|g2<D Yyy?<DT K i^flr-fri: a»«4TlE» U iirJlE 
^l*3j;O f ^2<D K7 5/^<D^-r?> Y7y90T Y'V 

[ft** 6] fl©(-7y^l4, A 



(2) #H¥6-3 4 9 0 7 3 
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(8 • n) T'fc5rt**ia>e>ft**5©V^ft7Hcf2 
i£<D7fcyV**o 
[St**7] *lisJ:t«(l2«)h7y^tt, 

* * * * *&TMff$8£iE®:ff ft** l a» 
e>§*** 5 <^i*ft^KE*cD3fc-7V * 
[ft**8] Sg 1*3 £0^2© by ^^©7 KuoMS 
10 4§-te, %%YyyV Zmi-fZ Y y y ?mm #k 7 K 
u * fiTO £ ^ ? H* £ * S» L 2 a» e> » 

** 5 *J J; tfW** 7 ©V vfftjMcEttojfeT* -f * 
[ft**9] fgl43<fctfjg2© by y^©T Y'UXiS 

u^f9-§-tt. mmZtitcJ-^Z./i-Vy Y" 1" y>- 

Ft&<Di"<McttJ£.l,* 3-\*frt*y Y" 0" 

ygp© i ^ tBft L» ^ 2 CD h y y ^ 

20 o" «S7>K»©V"<A'K*r^i-*J:5^E<iktfc»* 

« 3 e, !«*« 5 *j ± t/fs*« 7 co v vretiwce**)* 

[It** 10] */N 0 -<7/MfccDg! l(D hyy^t^./^ 
-<y/u^cD^2co hy >^i:^?>^-5E@E§rWL, ml 
ffi^ l *5 J: 2 (D h y y ? (CM L-Cfflf*«se»f¥ ^ $ 
ftSTtx-f^T-feo-C, huE^I© hy y^li^- 
7W,z.MF&£ti. mmm2<DYyy^\t, MV-Sornift 

%i<DYyy? omcyis Y-mmmzH, mmw, 1 & 

£X$%i2<DYyy?\Z.^ T KW*ff$8£i£® LfcT K 
30 W-^m-^CD^ny^^CDVFOff-^li, W&Y=7v9 

Pfl-C-miE v F o«*o«ttftc l / 2 Kftfc'ttteffi*^ 

[»** l l ] y i^X'iftv-zf^<DW, l <n> Y 

yytk */>°-f 7/^"C7 ^ K4^©^ 2 CD h y y ^ &ffl 
-E®iB(^i-53tx ^ ^ comFfElg l *5 J;t/^ 2 © h 

■c, 7-*3t^HtiE h?^ }cfi?.w b-cif ^mmn± 

i-STfe^yKi, fflE^l fo5V>{ifS2CD hy s'^—cd 
If «*E®ff^i"5 Si£ h y s/ ^ K y y ^» 

40 , HfFE3t— y Y'frb<r>%\f—J»*mfe<D Yy y 

trl,cy*-j}x1-Z7*-jjx^&k^ ffii&Yyyflc 
Yy y*v?itLtf), HfJf2^1*s<fctfI5 2© Yy y9* 
mR&)\zYyy*>tf1rZ>Yyy*>'y^Wib. Yyy 

fjnt£mi&£lf%2<DYyy?<07Y'i'X 
«*«rK*ai-r K^^W^St, ilEhyy^m^ 
¥ScDai*icS-^<fflEr Kw^ff^¥S«ttl^(c < t'3 
^lfoSv^rt^2©hys/^S:il^U, aiSKyy^fo 
50 SVSi-fe^^{cMi-5lt«©E@ff^Sriei(j-t-Sx-^ 
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/jtCfcoT, Cftiii©3tth9y**3VHii!5»fc*y" 
x.. irG9S 1 *s J: tflg 2 © h 7 y * fcflmfclE*W£+ 
12] »**»tt. y Ktc*t L 

1 1 icisM<Dtiimm&&&B. 

[S*S13] T KW*S£#»H\ H9y*»£# 10 
[000 1] 

fll«fi«ff^6«fcl»i-6'b©-e*>«. 20 

[0002] 

W4ft7V*y©ttHH:, U-f»ft8 3 0nm, 
XNAO. 5©3fc^y K£fflV>T, nOmmf-f^^ 
T*3 0 0~5 0 OMB/I, 9 OmmT-f ^^T* 1 2 8 
~2 5 OMBgg-CfeSo TffliiClfitt, 
6 8 0 nm©M&;ftU-lF£<£fflLfc:±fa^;l©2fgA> 

[0003] BlOB, Mt-*h7?^7*-7y 30 

010© (a) ti, &*© 1 3 0mm£>£V^3 9 Omm 
ftx -f * * icjgffl Sixrv^SiiKW— # h 9 y ? Xh 
9, aW4»tl»C»J«S<lfc8ll*a/ (8 • n) ( A. 

nliSffl©ajf*tfo5„ »T, IrI 

SB3{C, -fe^^i^lj (ID) ff-^-T-foSfy H4 tfEfit 
StvfclE®-^-^ 5 #IE&£*V*: 7 ^ K8E£ h 7 y V 7 
* — ?yhXhZ 0 I Dff^-Ofy h4(i. A./ (4 • 
n) ©^^©Eflfltfy VXhZ* 40 
[0 0 0 4] h7yy-fy^«U Jilil^— tf&S 
(A.) , \s>*fflQ (NA) i LT*fcfcA/NA(cS 
Wax*, rco^jfex-f ^^li, y*-^— 7*85 2 £ I D<f# 
©fy hW4©Kllc5>K«4rai-fc*lw, VyyW 
y^fcl. 3/im«Tfci-a;ifcifl*7V*y'riJJi*Ife&» 

[0005] 010© (b) 14, IjMafifcA./ (8 • n) 

jftU I Dit^X'hZ fcfy h 8 irx-yMf *^E»S*t 
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4 

^— y|S®h7y^7^— vy h©9SJT-fc5„ 7* >V-7* 
KMhJyf tt. iWfifcyVu-TUflS 6 frfc&S h 9 y * 
«3tT-fo-5^5>l (imHT<0h7i'n'yf©7^? 

[0006] 01 0© (c) 14, SSjJSKISA/ (8 • 
n) ©y*/P-7*g|5 1 0©4@£ h^y^fy^© 1/2 td 
Lfcy*/u~-^BftK7y^K*5V^T, 7>KSU l£t> 
f9# 1 2 £fE®H--59 > K • ^-^lE@©^jT'foS„ 
Z.<T>yV K • y*/P— 7*fE®(4, f(ai${£0 1 0 (a) © 

[0007] HRtofc, Jfeh^y^fyfMW-te, 

h 7 y * icfe®£ ttfdf y o * h - y , 9*—* IE® 

(c J: h 5 y 9 ©«-§-«riH*-T* * n 

[0 0 0 8] h9 ?*>^t- /S©^Stt(CoV^T{4, 
010 (c) ©9^h* • y*/P-7*|E®:tC^Ufc7^K 
!E®:h7y^ 1 O-eti, h9y*try^flU/NA0>2|i 
#T\ l = 8 30 nm, NA=0. 5£i--5£, ft^* 
tEg-f-S h7 y^ tfy^O. 8 u mXfoiX i> h 7 y 
dr^y'-^-^{4y*/W-y'aJ*fc«7 V K»A»e>4S h9 
y^tTyf-1. 6 m(C h y y ^{firil\i\^^h. 
tS*©3 tf-Afe^yS/a^/Hfe-C h7 y^yift^ 
mcff 0Z.hftX'%Z> o 

[0 0 0 9] 

7y^fy^^§e>{c^< L-C«»«««r**UJ:5i: 
y*/t— ^» 1 1 © h 7 y ^ 1 9 > K» 1 
0© h9y^ t©P^©y h— ^^Pp^jHlc^oT< 

[0 0 10] oif?, U— tJ-'ffiS X = 8 3 0 n m, 
XHPNA=0. 5 ©3t^ y KSr^ffl1--5 i , ^o^h 
-^•»4, h75-^f?f 1. 6MmT*-3 0- — 3 5 d 

Bi^<5, h^y^fy^O. 8 tf m-C*l4-15 2 

OdBiiot. I Dff -^B^x-^m ^"ff^ 

[ooiil^pic, iDll^o^D^h-^ciffi; 
i5 I Dft^©S^7-^P^h7y^^ib©I Dft 
*©W¥44if©l¥4=9-lc:J:oT, H9y^»*«P 
©BWh9y^©fl(««rH»cU *E®-fe^^--©IE 
ftt*5l^TttBWK9y^d»b©I Dm^-ftix^fooT 

&BKx-y- S:fE®!-r5 i V^ ^ Pp^ja^^foS,, 

[0012] imm-t. ±mmM&%M8:Lx, 
kts<xmm%mj!>m±x% . ^07 ^ k» t y*/w-^f» 

©# h7-y^©Pfl©^a^ H-^^fi^f 7>KSU 
i y*/P-7*Si5©# h9 y^©W©^ ci^. I 
Dff #^x-^{f ^-©|E®:S^©^7-^ES±T-# 5?t 
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[0 0 131 

* 9 tt, *'*-T 7Vl4£©S?! lOh7y^i^ 

<fc tWB 2 © h 7 y 9 L TtiMSase«kW£ $ tl * ftx 

^^tfcot, bubB^I© Yy 5'^(l^-7*^Ci 

yy^ffiflt^vKttlcMS^ BWB«l*s±tJ 8 JB2 

#mti-5„ 10 
[0014] »*B3K8aft«)*f f -f^^tt, 

^<r>% \<r>Yyy9k V yt^<r>% 2<oYyy9 
i:*>e>**e»ffi**U tf[fiB*l:&J:t8B2© h5y 

K*tlc»**n, ltr8BJSl*3J:t«B2©h5y^H:. T 

m&W,l<DYyy?<DTVvy,m i %ft. fiilfBH 
2© h77^©7 KW^flT*i:a»«tt-CiS>5ri:«:W» 20 

[00 15] IM^teE*©*^**!!, *^V7 
/MfcroSB l©h7^^t V 7/M£©fg 2 <r> Y y y 9 
£j&»e>*SB»flB«r#U «rE8l*s.fct«8 2©}«?y 
* {CM L-CflM8*ffiSk?¥4 Sfu**^ * * "Cffco-C. 

©h^y^li, mv&omiZ%il<Dhyy?<Dmizy> 
K«KK 3ft, rnilBm 1 *s <t tWB 2 © h 7 y 9 tt, 3 
tt hyyf&mmi- 57 Kv*flHSMBfikLfcT Kw* 
«-§*IE»U flWE*l*JJ:tf*2<D byytomfe-t 30 

[0016I m^sjcea©*^^^^!*, ^-f7 

/M£«>S 1 <r> Y y y 9 k y)vyw>% 2<DYyy9 
i*>e><c6efikiB4r*U *E* 1 *5±tf«2© h7 y 

9 icn LTflM8!Pe»w* w ^n-fcot, 

HulE^io Yy y?\±y't\'-y'mcMtfL£ii, BufE3S2 
©h?y*tt, m<9&omB%i<nYyy?<Dfflicy> 
Kttlcj&ftSii, HireiBi*sJ:if»20> h7^^li, r 
Ku^**Tffc«r Kv*«-&*rB«fcU HfJfE® 1 © h 40 
yy9<DT K^^ft-^*, i!ufE!8 2©h7 y9<T>7 KV' 
*« a»*tt-e8E* U HUf2f& 1 33 «t tfSB 2 © h 7 y 

V7v9<nr Y'v-xm^tftrnxmcmK 

[0017] !S#S 1 1 (cCtt©1ff«Gftff ^KBtt. 

x/<4 y/u^X'9'/u—y'^<D^ l<DYy y? bx/^y 
/Mfc-e? > Y'Wom 2<DY9 y 9 fcfl-eftiBfc*-*-* 
3fe7W*?©liiJ!ESgl:fccfctfSg2(D h7s/*l;H#$fi£fE 

IS h 7 y * JCffllt Lrfi-^5rfE®S±i-53t-y K t , 50 
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iifjfEig 1 *svm4*2 <d y y y 9 ^^m^mmw^-r 

Z^W.YyytZWSi-tZ Y y y 9 ftfe^&k , Wfi* 
•~»y K^?>©7tf-A5r^© Yy y 9\cy *—jjy.-ir 
?>y*-$x^mk, wi%ZYyy9lcYyy*^9'itL 
ft, iWfESl*5i:U 5 S&2© Yyy?-&M$im\c Yyy* 
^mh^y+^fgi, h7>*©&3?<£>;fcfti!u 
C3t^ y Y'Z&M-tZ Yyy? fem^&i k . SSIE^ y 

KT'ff 4 Ufcf¥*flr#*»«-t-S«#?¥4#gk k , huIS 
Slfcit;f2©F7y^fflr Kw-^ft#4:a«*uii-r 

Ku mmYyyrmfc^&<DttitHcm^ 
<ffitZ7 Y'\/xn%.^&<DliitHC£'9mifoZ>i<H-£m2 
<F> Y y y 9 ftiWJU Stt h?y**>SVM*-fc**fc*f 

Sro^fg h y y 9 foSV^iS^-fe^ 9 Sc*f-T6lf $8©fE 
^12© Yyyflcmm&mmftZi-tZZ kzamk-t 

So 

[0 0 181 IS*«l 2 lcett0tir«£SW&£1IH:. 

f»*« 1 1 © y *^y KtcMUT h 

7 y =Jr ^ ^IRIS«#0«ttS:Rtei-S Itt?, ^ 1 *3 J: 
Xfm2<D Yyy9^<D Yy y Vmz-Z^kZ 

ftmk-tZo 

[0019] 1 3 (CiE«<Dtt«E@:S^««, 

mxm 1 1 ©r Ku-^w^att. h 5 y ^it«#s© 
m^i «b , 7kw h 7 y ^ nsjflr # t * ttust 

U Yy y9 mm^®c<Dtiiti k -fti" 4 h 7 y ^ (c*fj^ 
1-5ft±7 Y'U*m%-<D?f-Zt)i}3i-Z>Zk&¥fMk-r 

[0 0 2 0] 

-7*^©^ l © h y y 9 k y/^-Cy> K^oJB 
2 © h 7 y ^ fctt, ««i9J**S«il^;-eeftS*i 

[0 0 2 11 »*3S3©«fi)t(c:j;4i, ^^^7/^T* 
9*>v—-?Wr>% KDYyyfk 7/^T*7 > 

<n%2<DYyy?iat, TKu^flr*i*ra-©SEii*^: 

[0 0 2 2] »3}?«4©«fi!{;iCj;5i:, 7/MfcT* 
^-7*^©^ 1 © h 7 y ^ t ^/-^V 7/^-C7 > 
<D^2© Yyy9<Dmm\.t^Yyy9\c\t^ %&Yyy 

9*m\-+z>7 Y'uxftmtfmmztitzT Ku^ft*** 

[0 0 2 3] !»*«5W«J5S;1CJ:6^, ^/^7/^T* 

\<n>Yyy?k y^X-y v 
(DW.2<DYy y9<om&LtiYy y^fctt, 7KWf 

[0 0 2 41 if*«l l©«^{cj;Si, tt«*rflB«tf 
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[00 2 5] 7*-*E»S±iH»#a!&*. tifffifE®W£ 10 
Ktc J: 9 -f * * <0 %U h y y 9<DmU± 9 9 

[oo26] ffls^s^i-s^icii, h 7 -ytmiz^m 

fc^S h 7 ^ LT7> KyVu-TjWWB^SrHJ 
[00 2 7] ^-^EflkW^MW^aa*, tif$8iE®ff£ 

^a«>Hj*fc*<3v^TawiLfca«h9y^roaa-fe^ 30 

9 *t* w * * «> h y y 9 (O Stt-tr * * d»b»W Ufc 
[00 28] »#Bi 2©«ttfKJ:Si. ftx-r^tc 

LT^y KtctU^i-SriT*, ISl*5J:tf*2©h5 

[0029] W#jSi z<n>mmz.£Z>b, % ; f^^9\z 40 

h7y^£*&roffi7JiT K^*ff±¥a<D h7 
y SrJttt I, T, h7 y HJ/ji: 

[00 30] 

[00 3 1]B1», 1 ©*ISfiflK*5»t 5 y 50 
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is K • 7*!Efiyfcx-f X9<r> j t9 9y*— hflt 
^0t?fc-5 o IUHC&^T, (a) tt, Hl©h77^ 
i: L-CW^-7'IE@h7S'^W-fe^^7^— 7y YX 
fot?. -tr?* 1 3tt, ±9 9(07 KW^fS-^A 1. A2 
frSB 1 <0|EW#5$-C*«lL-ae»L*:-fc* * I D&I D 
It, x-^Srm2<D^H*S;T-fE®:-r€>x-^7w- 

* ®fcm® j $&mtifm$zmz<&tii-rztitt>(o.>< yyr- 

ffi^EBl*>e>*5o f-(S'7>f-/I'KDFfi, ^Dy^ 
3l#i&3M0fcft<Z)|SH!l!*n y^VFO 1 4, r-* 

[00 3 2] 01 (b) \L m2<DY-yy? kVX<Dy 
>Y'sZmYyy9<D-t9 9y*—*'yYXh'0, ±99 
1711 t^^©7KV^al, a 2, a3i|2 
0*W*SC-eE«k Lfc-fe 9 9 1 DS6 I D2, x-* £3! 
2«)«II**T?ffifirt-57*-*7Y-/UKDF, 

[00 3 3] x— ?7>f— ^KDFIi, Hi (a) £|hJ 

tt\ fv'^'/l'iaM© 1 Offe5 P E (Phase 
Encoding) SSJ^jgJBSft, IS 2 <£>S1«77S; 
tt, T^^^fIM©loffc5 (2-7) 

RLL (Run Length Limited) 3£3H 
#ffiffl£;ixSo ±fE$i§7JjScODR (Dens i ty 
•Ratio) iU : 3 n £ > RLLfS^-OS^i- 

UPLL (Phase Lock Loop) IBM 
W£Z.kfrh. IDlS7h'Mfl^2Sf#, ID 
2li3S»#i: LTir^^ 1 3. 1 7 OSStrl^Cic-g- 

[0 0 3 4] til, ti^^ 13, 17CIDL ID2 
tt, x-f ^^¥^77(S]ICSJIJL, I DlFCJcitt- 1 5 dB 
nM<oi? h— ^^^-t-S^s, IDl, ID2©f 
■Krit#*fcS I D lflTf-ffdfeiaiSi: I D2 

[00 3 5] Bim ^/W-7*E®:h7S'^t7>-K 
SEJi h 9 y ^ <D I DlB©**:*****!*^ b*:« s . 
ID»t>9 f -4'»tftft*«W*S;icU-Ct>J:<, ID 

UkT-y-gWo I D»«ra*sas»i*a; 

ic-T 5 r. i {c J; 9 IBJ«/j:J»*^JHfif T?# So 
[0 0 3 6] @2tt, *^I©^2CHWJ©7VK- 

57"oy^*t. S2IC*3V>-C, ID3, feitFlD 

(00 3 7] 12 (a) iC^-f-^-7*IE® h7y^C 
t^?^'/^, 12 (b) <D7>h*fE®7^— 
•^y hiPI-0-fe^^7*— YXhZo ±99m\ 
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»ID 3, ID 411, HDOT#St-CMI3*U 

{t^fc£v>(ciS?^IE^$ixSo i-«t)*>, 13 2 (a' ) 

/i^LTEftStu EI2 (b* ) 0DID4te, 

[0 0 3 8] ir^^ 1 3, 17COID3, ID4 

M\ x^*^S*ftf-S?'JU "IDffl5iCtt:-l 5dB 

es^^p^h-^^tt^^ 7yK*^-yt- io 

-So 

[0 0 3 9] H3tt, ##W<0*3^^Wc*3tt*9 

f&mX*hZo H3tCjoV^T, (a) IS, ^-yffifth 

yy9<T> Yyy97*—*v hT*fo<9. Yyy9 18 

tt, **<Mr**i 9tc»W*ix-CV^5 0 H3 (b) 20 

5o 0 3 (c) tt, t^^l9, 2 1 <D-fe^ ^ I DSB I 
D07^-7 5/h^U s/^jHffl<DVF0 2, 
T Kw^1f«(7)ftKS:*i"T K^^-^AM, Yy v 

PAtM^5 0 Sl3tCioV>T, ^-^B«h9!x 
^ 1 %<b%Mfe9 9 I9ty> F&Mh7y9 2 0<£>5fc 
®1?^2 ltt, ^^&B^!g|lG3fcttS^^-r?> 30 
U I Difi Yy y?Jj\p\\^oX*—'<y y 

-^«9Jfll#2 2J4, SSID^ ^/u-^e«kh9 2x 

U ^/u— ^E«kh5y^ 1 8<Z)I D*& w 

0" ic, 9^KIEfth9y^20*b w 1" #6***1 

•So 

[0040] £t±, h 7 y ? 1 8 , 20COI DJ4, 7 >r 
* *i£g#|fi|fc{fclti&SG 3 »t-f*lTSE5Ui-*fc», ffl 
SiC^ h-*<D#«fitStt/j:V\ > ^n^h- 40 

ID«*lSh?y*#tofc"f;iV5fca. I DoBW 

[00 4 1] 114 14, *»W©IB4 0*lt«Kl3Jt4 5 
> K • ^-yEijtr-f * 9 <nm *OEfiH-C*>*. 
EUfC&^T, (a) fit, *II«©#t^^«7Kl' 
*«#©1IWJ4:*U 03 (c) £P-"CNfc5„ 04© 

(b) fit, ^-7*12® hyyP 2 3*i J:t55> KEft 50 
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hy V? 2 4 <DT KV^ft^-I D<£>5te§HWVF0 2g|S# 
©tfyh <£>fEgM£tt<E>l5#.Sr^-r o 7lS» h7y 

^ 2 3<DT YvMt%<0*1-\*i^v h" 1" ©IE®f 
y V 2 5 147 V K8B 2 8 © U-<vH£, " 0 " fit ^—7" 
|f|$2 9<&i^/M£ttJ$LT7&£&*u 7>KfE®h7y 
? 2 4<£>T KU-^fff^fE^t°j/ h 2 614, =?\*>V\f 
y h" 1" «s^-y»2 9© W/Wc, " 0" 
KSP2 8©i^/M£#j£LT^/$;£;ix.5„ m^wfy 
h2 Sfccfctffy h2 6fit, ^lcO|US0iJ*Jj;^3<?D 

14, try K2 5 18 J: V tfy H2 6fit, T Kl^fB*©* 

[004 2] JW±, h7y^23, 2 A<DT WMt^r 
©EfttTy H4, ?4 x?¥&j3fo\ctiLmt> i T/2tztf 

•rtixmm- 5fc*, * n 7. h-? ^jKv^^w^fliE 
*ssf?* $tir t , 9 > k y^-ymwm^ 2 2 

■f-SrtT-, 3tf-A^ ^7ydf^y'LTV^5 h7y^ 

[004 3] ±EO* 1 <7?HiS0iJ~Jfl 4 OiafiWJCfeV > 

W^SAirT-*^L-CtJ;V>U, h 9 v ? WOMB* 2 2 

Tti<, § P>(C h 7 y ^ T h'WTAit^ ^7KW 
^SAi h7y^B^S"Hf^-2 2 iT KU^flMBAMii 
7 — ttlilfll* C R C t TfllJ* L T t <t V V 
[0 0 4 4] ±E©*l«>*lte«~*4 0^1t« 

T-tfe^Lfc*xw^^l4ii^, ^ro^;w-ystlh7 5' 

<nmmmti,tzm^ 1/ (8 • n) 

[0 0 4 5] 111 5 14, *^W(D^tx-<^^(C*j-LTlf« 

fe6„ KTWtftWT'fit, h7^ffi£fgiS:CPU4 7 
tLT, h7^^tffS?:y=7 ; e-^3 4i:U 1 
lSf»4¥t^^y K4HBSIIS3 6 i LT, T Ki-^W 
4¥S%-fe:^^ I Dff±|HlK4 Oi LT, x-^E@ff 
^J^SSrir^^E®ff^J^ilHl8§4 1 t LT, tt$8 
E&W±^©^7-^3E«IBlHlgS4 2 k LTIft^i-5o 
[0 0 4 6] ll|5^C^3^^T, 3 OI4^e-^ 3 1 fc^s 
llxmK&ftZftTJ*?. 3 2<43t7W^^ 3 0WIE® 
S. 3 3 14E»H 3 2 (C u-if ftfcftjfelsatl'Sft^y 
K, 3 4l43t-y K3 3^3UIW h75-^^ 
1*5 h5y*tft##&fcLT©y=7*-* (LM) , 
3 5l43t^y K3 3«C»3fet--AW7^-*^a^l* ; ff ^ 
7^-^^^Si:, h7y*>^»ft:i3J:tfh7y* y 
KW— x&fto Yyy*^>f^WikX'MtfLZtitzy*- 
*x Y?v*>?!tm®»* 3 6fitft^y K3 3©tttti 
ft ^ a a» h 7 y V i/lS^f * n is X tWf^fi ^ c * 
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»*BU*i-*«*W4*afc LX<D~y KiMMIilK. 3 

7 (iff £{f -§• c * 2 ffifti"* 2 4tfbEl&. 3 8 Jlft^ y 
K 3 3 if i"~tf 3 9 

fill-T^- * 3 4i£<koTft^s/ K3 3SrlWh75' 
^|Cv— ?-fZV-T*-?fflffl®^ 4 0tt2»ble] 
fS3 7Wffi*<i^e5-fe^^ I DOh77i!'©t^?7 K 

e &£Vy> w^-ymm^q ZtiM-rZT K 

uxH$i^&bLX<K>±? ? lDft±®t&, 4 1lih7 

f <OB#jir?*T Ku**— StttttU ^K-fe 10 

«r»±i-*7*-^8EftW4HPJ*¥«i: LT^-lr? *iEft 
W£*MWa», 4 2 Vm%{Vr-Z i £ ( 2 - 7 ) R L 
LC(RunLength Limited Cod 
e) ^«f^^^IILt«i^j frHJ*U 2 fit 
flsS&fiH- d £tgp hX^MT-9 k * Utfj-*-Sttf*ME 
»f¥4*ftt L.T^-r-^^a^[UK, 4 3 lifEftx- 
9\^7-^im^¥iM\,tz.^\^f-9 i fc±rit 

j&, 4 4lif-^«:-^lcix.5^ ; e!;, 4 511*^ 20 
hayfa-^, 4 6»jJ>X h3>t°n.— * 4 5 i: SC 
SI (Small Computer System 
Interface) ^x-CgltSY ^^-7i- 

* I F, 4 7ttflHSK»fl±iai±*©«l«iS^T5 r-7 

fo-5c m»l, C PU4 7>4>e>ffi73£;ft, 7*— #7. r-7 
y*SWlII83 5 IDff^lHgS4 0{c3HD 

$ it, 7 > KfEft h7?^ ^<0 fEftff £fc 5 V Mi 
7~iEft h7?^ ^WfEftff £5r3iiR-f 5 7 > Y 9/^-1 

awifir#-e*>5. 30 

[004 7] g]6(i, 05«7i~*^ r-7y*:^{M 
»0»3 5©h5y4r^l|Pj|P«RJ©*<«H-r»«>«. BK 
*i V , 4 8lil-7y^ tngfeMfit n <DffittSteHI 
K, 4 9llh7>*:^ilMi#ni^cOKi|g{fW 
£ 7 V Yf^-^mmt^mX'm&L-tZ V 9 if 
MPX, 5 Oil V*7y*Wy—i&m&. pllft^yh* 
3 3©h7y*^7?fai-?Mt57^fa 
at-^«bm*-C*<S. 7 V K^/w- yiS^ff ^-mfc^J 
h7y=3f^^^m#nCd«14*SteL, 7 
K$>5v>li40u— 7*iEft h 7 y :7 ~<£> h7-y 40 

[004 8] IH 7 11, g|ltf>Bl WHiSWlC^LfcTtx 
^ ^ ^ fcfcv vr; . 7 > KfEft h 7 y 9 HUXlif/v—^ 
ft r- 7 y * * 9 I DSP^S MI 
W-feiJ'^ I Dff±@8S4 0<?3«fi!tia-C'fe-5o 5 1 All, 
^-7*|E® h7-7^®t^? I D£#£-T-5T h'l'* 
ff£@?gA, 5 1 Bll7> KGft h7^©t^^ I D 
£W£-f5T Kv*S±0ttB, 5 2li7>- K^/i'-T* 
il^f^-m-eBUET KU*W£Ih]&5 1 A, 5 1 B<£># 
ff£T KU^tti^e 1 , e 2*W5{irZ)-*/l'=}-7l'W 50 
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[0 0 4 9] 1811 02(7?^2(D^lfe^JiC^Ufc7tx 
>f^^{C*5V>T, 7VKIEfth7y^*5J:D J ^>'l'-7'E 
ft h 7 y ^W-fe^ * I D8B0>£Mfg&0>W±frKlE Lfc 
#-g-<£H?:?* I Df?£[§]&4 O^Wj&llT'&So HiCfc 
V>T, 5 3«2fit{kff4m#dro1H±C>StelH]iSS, 5 4 
Jl 2 d t * ©R(E«# d ' £ 7 > K^/U- 

7 , 3lMf-§-m-C*S^-r5-^/^7°W'^1fMPX. 5 511 

r k q «7 > vv^-ymm^xh 

[0 0 5 0] 13811. H13 0^3W||JSMIC^L 

^C7t7-i'^^(C*3V''-C, jZ/U—yiEft r-7y* 1 8 by 
> KfEft r-7 y? 20©I D^B^M^P ) / t ev>j; 
EB**i. PI CMWrit-eBftSiftfc I D©lS£tf>» 

3\ 7^ K^^-7*jlMf ^m^ 2ffl[ft« ^"d iS^/Uf- 
yu**5 4-«Wiift3J:5teRj£1-*wi:-e, 7> 
K^-7l£»Hf^-q£<£i/\ ^Wgig.tM^-arT 
7^ Kfe5VMl^-7*Eft \-y y?*mm-fZ> 0 

[005 1] 0 9 « % -fe^ ^lEftff^J^lHlJS 4KDU 

wm&mx-h*), 03ioj;t5ia4(c^-r7tx^7x^{c 

affl$4xS 0 SllC&l^T, 5 6(1, CPU7-^f 
©gW7 FUXZ* r-n-T's lt*7 7ft5l'^ 
^, 5 7flV'>'^^ 5 6<DW,t)bft£.T KU7s e i «rifc 
«rt-«Jt«B»A, 5 8 117^ K^-7*iaSUm^-q i 
7 v K^A—^a#ift*m t *itg? L, DQGlt|iC@KA 
5 7<D-&mfitX'- $C&mjrtZlt%t®1&B, 5 9fl 
CPUf-?^^ f ^Pj^. he— 7*s 2T^7^ 6 0 
(C^y^Lfcy- Kfc5V^l7^ hlt^*it|!?[HlgSB 5 
8OtB^C0^-f $ V^X?, 7f r-y-r-g, U - Kf— 

YhtLx ; T-*mm.m®&4 2{cmtii-?>v-Fy^ 

[0 0 5 2] ±IBOJ:o(c«^$tifc3t7^^^{cftffi 
fceftS^-t-aHB*^ **ffiftW4£ttfcov*-r;. 

«T-tW«jf^$rtftWi-5 0 «T, 7-^fEftUjf^tco^ 

[0 0 5 3] h=ivt°^.-^4 5 I1SCS I x 
(C7^ h="^^K^jitbL, CPU47liIF46g4 
-C^^o-v^KSr^L, BWh7y^^7>KfEfth 
7 s/ ^-C*fo-5^» foSVMl^-T'faft h 7 y ^ 
^(CJCCT, 7^ K^/l— 7*jlKm-^-m?rtti^L, ^ 
y K3 3£0r3trofEft K7-y^(C7^-— 7J7, h7y=^^ 
^•T5o y*—H7. h7y^»J^@f§3 511, HI6(C^ 
7>Ky^-7*ji^m^-m(Cio-C, Tt^y 

K33d^©h7s/^r^ ^18Mm-^ n «Of9-§«ttSrR|g 
ifo^VMl^Stei LT, T^^^.^-^^»m-^P?:7t 
^y K3 3© h7->*>^7^fai-:5'3^/H:m 

«J h 7 y ^ tCTt- v Y 3 3 Sr^ii-r 3 C 
[0 0 5 4] h3>f a -?4 5 A>!b<£>fEft-r-* 
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tt, -K/fJ 44tZ&$)£tl> 3i7-triE|Hlif§4 314 
Wf-9 KM LX^y-iTiEn^Hm LfcffS-flsx 

i Sra^-r^o 

[0 0 5 5] CPU4 7{4, ir**fE@ff£3iiJ$[IIK4 

I Dff±|H]!84 0©7 KW*tti7Je itJtlfcU 7 \?V 
#g#7-*g«3S@!S4 2lcWJPS*v5. 7-t hy- 

h g «> T-*mmm\Bi&4 2 tai&u m%\\L : f-9 10 

i£ (2-7) R L LfEiS L> fUff j§U-fil 
UK 3 8 {cEpjbD-TS,, 
[0 0 5 6] ft^y K3 314, IESE3 

[0 0 5 7] 512, SCS I 

xKSJ-Ka^KfciSatt-Si:, CPU47I1IF4 

h^s/^fc-SVMi^-^iE®: h^s^tCfpCT, 7> 20 
K^/W~yS^m^-mSrai^t, K3 3%ffife<D 

W&Y7v9\^7*-U* h7y*vm. 7*- * 
* h7^^ffl»leI!S3 5te. H6(c^i-J;p{c, 7^K 
? iV—Tm&^m Ciot, 5/ K 3 3 ^Cj <Z> h 7 

LT\ 79^^— *^t&{f#p£ft^s/ K3 3CO h7 

y^^r^^-^a^/McwrSo *u, y 

Hit, y-7^-*3 4£P»U g ft h 5 y 9 fcft^ 
y K3 3Z&mi-Zo 30 
[0 0 5 8] CPU 4 7(2-fe^^|EfiiW4SlJffll|B]?S4 1 

6. -tr?*Cft?¥£Mfti|BlB4 ltt..«rEK*UiU-fe^ 

?7KWi I DW£IU?g4 0tf>T Ku^tH^e i£it 

«u 7 \ f i'x<D-$cx'-t?fmmft£.ffl®®t&4 1 # 

3f*©-fe^^«rttWi-5i: !>- Ky— HB#h#7*-* 
X(KMIbIIS4 2{c^p$4x5„ 
[0 0 5 9] ^-VWSMW&4 2tt, y-h'y-hh 
-CfiKiSifr, jt^y K3 3lcJ:f9lS®ffi3 2H»ttL 
fc*BbfB«-dS:(WIUTff4Ufc?¥^7*-^kSr/*y 40 
4 

[0 0 6 0] ^^ey 4 4ic^$tvfcS*r-^(i, x. 

S«. 4 4{clS1t$tt5„ :*9-frjESftfc¥?± 
x— *I4, <<-s9 — 7i- *4 6g*-C*^ h=>>t°^ 
-*4 SKUKSSft*. «±©7*-*tt*WUKlf£fcjJr 

[00 6 1] I DS£0»4O*S,fctffc**WW?£IM 

-f ^^©fS*«i:*fJtL-ceilT»iittU<»Wi-*. f 1 50 
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©3fe*«©#7*-f (01) fcttLTH:, IDfftB 
&4 014, H7t5H^WJ©t©!Jsaffl5ft4 0 Site 
*sv>t\ ft-r-r**tt, 7> Kffi® Y7v9}i9^—rf 
IE® h 5 v 9 <n I Dtt^Sft 5SEW*SC-eiE»l U. 

$4xtv^» Lt^ot, B7K*^-c, 2imm±m 

#dli, II ©7 KV*W£I§I!85 lAi:jg2»7K> 
xff±l§l&5 1 B £-C|i5|«McS££ii*. 7 Ki/*ff£ 

isi!§ 5 i a, siBi 2 wbw£ft#d ©aa«*5sas- 

»Lfc»£\ ff£T KWflfe 1, e2WSft, 

7^ K^-yjlMf^-mtCio-C, *fJ&-f-3S£7 K 
t^ff-^e 1, e 2^W/U-^-7°W^f-5 2TS47 h*U 

1 0 0 6 2 ] £ 2 <0£ffiftf0ft7V * ? (HI 2) {C1#L 
T»4, I Dff±liI?S4 0J4, l38(C^i-«^(DtWj5 s ji 
JB3*i. i?^*!E,&W£lH]&4 1(4, H 9 KSHHWM) 

[0 0 6 3] El 2 £331 vc, ftx -f * :?I4, 9>KE® 

Wbff^m^- d *5 J: ^SfelHlK 5 3 X-Rm * tlfc 2 fcfli 

5 5(cJ:oT, aiB^^So 7K>^ff4S»tt, 
7K^«fei7y Y9)V-^m\\t^ q t 5rlH 9 © 

■fe^^efts^«ws«4 ncffi7Ji-£ 0 

[0 0 6 4] m9(CjoV>T s CPU7-^f©IW 
7 K^li, ^hn-7"s lt*W^^5 6IC77f$ 
*U KW*«#e tJtUfIelK5 7T— SJttt^Sl 

?>ixSo *fc. 7^Y?>\s-ymm?r<\\t. 7>Y9 
/is-ymiRm^rm k-%titm£ ivZ>o CPUr-^^ 

f <£>7-C h$>-5lM4y- Kft^H, ^hP-7's2T'l' 

w/jsn*. 5^ hy-hgiaitFy-Ky-hhi^ 
[o o 6 5] nsomm&KDytTjx? (M3) 

TttU I Dff^HI?S4 Oil, 0 8J^i-fl}J58Ot©^jg 

mzn, ±99&mm±®&4 in, ei9ic^-r«^co 

[0 0 6 6] Sl3tCi5V>-C, atx-f^^tt, 5^KE» 
h 7 y ^ t ^-7*IE® h7y?<Dl Du$<DT KV^« 
h^y^M: I D»«sfi4e>*v^J:5fcEftS 
tvrv^ 0 T KW^.»ff5fej3j;U J 7'(' hy— h$>5V{4 

y-Ky-h^^ii, n8t-t5^T-^^7 o V'^f-5 

[0 0 6 7] %4<n>% i m\<r>% ; T4?-9 (H4) tc*fb 
Tte, I Df¥4EK4 0tt, H8fC*i"«|j«Ot)©isa 
ffl^H, ir^^E®S^lHlfS4 111, Bl9{c^-r«^o 
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[0 0 6 81 EUfcfcVT. Af-f^^li, y>b'B» 
by y9t 9'i^—y'^M. b y y 9 (O I DgBcDT WMt 

tfcRlcESkSft-CV^S. T Ki^^wff4fc J;0 ? 7'i' 

iE®{C*^T, ^fCJt^T^^^^^Bfttt** 10 

*§* Lfc 5 ;LT\ aEW#5«*ft**tf:«:»4$ J; 5 flirt 

*{cit^T8i 9 KEft h 7 y 9 t ?>v-7W& 

byy9ffl<D9nxb-9$:{&mL, 9oxb-9<D& 

[0 0 6 9] ±ffi<&3fc7^**©£U~&4ro3US0iJ 

X%MLXt>£\/\ 
[00 70] 20 

I*i.fct8ll2© h7 7^wFI«^D^ h — ^asfi«-e 
^ifccfcU^2<o h7-7?(0^o^p^ h— ^MJ: 

-So 

[00 7 1] »#«3©flWacJ;*ltf, SlOh^y^ 

t%,2<» byy9\z.\^ r Ku^flr*«riw-©aMi*a; 

#i|;*:T*£ , fr^W, \i*&xm,2<nby y 9 <Dffl<D9 d 

[0 0 7 2] l»3ft«4©fllj*KJ:ixtf, W,\<Dbyy9 
t%2<DYyy?<Dm&Vtzbyy?ia*, %&byy 
^«r«»Ji-5T KV-*flHB#E»3;hfcT KV^fit* 
iNKri«iJ-eSVMCfi4b*i#^J: 5te»LfcO-e, ft* 

jcJt^-c. E»**i**l!*-et. d>o£i&.fcu'JB2<z> 

Yyyy<Dffl<D?nxh-?AmMX$, JB lfc-fctflB 40 
2©F7^©»^p^ h — ?K«fc5 I Df^f- 

[0073] Kt*fi5 ituf , » i <o b y y 9 

t%,2<T> by y 9 <n>W&\^tz by y9\z\*. T h*u*1f 

h »i*J±t«B2©h?s'^©IBI©^ 



#BB¥6-3 4 9 0 7 3 
16 

**fc#LTflM6*rE»W£1-4l8Hctt t h?y*»j£ 

F7y^"^W by y*yy%fflffl-fZ><DX\ %"f4*9 
ictoLX* ft*icit^TiE&&&£ti*L^oJgi:ioJ; 

£*»2©h?y*©n©*n* h-^asffiau ^1*3 
it) ! i2©h7y?©SS©?n^ I Dff-§- 

^-*«-^E*B£<D:E?-«:BiLi-5J:3K:, If 

[0 0 7 4] Sf#fil 3©#b*KJ:fttf, ftr-f^fc 
*tL-C*««:E*??£-*-Sl8fcH:, 7 F\s*n±^m 

y?mm%tzimLx. h^^9mm^m<om^t 

b y y 9mm WX-miZtltz^m b y y ^j9S-aufc 

*7V:**fc*tUT. fSjfcfcJfc^TEIMS 
*«:*B*LA»o*l*3J:t;jB2<D l<7^©W^o^ 

h-*#ffi*U *1 j3«ttf»2© h7 5'^«f^D 

[BisoifitL&KfU 

[Hi] *l8*l©aU©**««#^-f 7 

[0 2] *^M(Dm2»3liS^jro3tx^^^ro-fe^^7 

*—?y bm 

[El 3] *mb<D%3V>%1&M<0%7 : 4 ^9<D±9 9 7 

bm 

[B4] ♦^©JM©****®*^* I D«# 

<r>7*—?y bmtfmM 

[0 5] *»W©*7 f -f^^Kjgffl**b4flMBEftff± 
[06] ^Jfe^JO^*- 7J^ h7y*>^W»lH|lS» 
[0 7] ^JigCTW-fe^^ I Dff4HB»»©-|afi« 

nasi Ruififfi©*^* i Dff4HKaj»©»j<oiafi 

[09] |B]||JSW(0-fe ^ ^ Eft*±ftJ*lBl%ffi#<z>!!ffi 
[010] St^JcDTtx-f ^^ro1f^fE®©Ui^0 

[^F^-rom?^] 

2 3 «l©h77?) 
24 ^^MEfth??? (I2©h77?) 

3 3 3t^y K 

34 y=r-e-^ (h7?^tW 

3 5 7^-*^ byy*^7Unm'& 

3 6 K4}«IbIK («#ff±¥S) 

4 0 ^9 9\ (T KV'^W^ja:) 

41 w&ft^w®m% i!f-9w^sm 
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17 18 

4 2 *?-9 mmm% mmmntmtsd * *47 cpu (hy^ m*^&) 
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